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A “breakthrough technology”
made possible by the Department
of Energy (DOE) through a grant
to a Seattle-based engineering
firm, ParaMagnetic L ogging, Inc.
in 1984, is now available to the oil
and gas industry through commer-
cial petroleum service companies.
The device developed by the small
firm in cooperation with DOE,

GRI and a consortium of industrial
companies measures formation
resistivity behind the metal casing
of wells making it possible to find
oil “through the pipe.”

Why is this importantdn the
United States alone there are sev-
eral hundred thousand cased wells
that are close to abandonment
because of declining production.
Some of these older wells may
have undetected oil and gas behind
pipe. There may be several rea-
sons for this to occur: during the
original drilling of the well, oil and
gas may be flushed back into the
producing formation due to a com-
bination of mud weight and
drilling practices used at the time.
During openhole logging it is pos-
sible that the tool was unable to
sense the presence of these hydro-
carbons because the depth of pene-

tration of the logging tool was not
cont'd on page 2
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deep enough into the formation to formations contain hydrocarbons, Formation resistivity may actual-
contact the oil and gas that had but due to the averaging of the  ly change during EOR activities
been pushed away from the well- response of the openhole logging conducted in an oil field. These
bore. Thus the operator may haveool, the interpreter may conclude resistivity changes can be moni-
cased the hole and drilled for a  that zone is uneconomic. This  tored periodically to give the oper-
deeper target, not knowing that heeffect, in combination with flush- ator a handle on what is going on
was leaving reserves uphole. Ondag of formation fluids away from in the subsurface during produc-
the well is cased and cemented, thtbe wellbore during drilling, may tion and injection operations.
formation fluids and gas can equi- cause the openhole logging tool toField managers may modify the
librate back against the casing witlgive a false reading or at best a injection and production rates,

time and now may become very pessimistic reading for these “change out” wells or even reverse
detectable using the through casinthinly bedded horizons. There is anjection directions to improve
resistivity tool technology. possibility that this new technolo- sweep efficiency and better man-

In other situations. wells that ~ 9Y May give a more accurate readage the field to extend the life of

were originally drilled in the 1930s
- 1960s may have encountered ga
in shallower horizons but since

there was little economic incentive

to produce it, operators often casell'P€-

and cemented through the gas
interval and drilled deeper looking
for oil. With many of these older
wells changing hands numerous
times through the subsequent
years, most of the original open-
hole log data has been lost and {*
current operator may not be awal
that he could have additional ”
uphole potential that could length
en the economic life of the well, if
he was to recomplete uphole in tt2s
forgotten gas zone. This new tec
nology has the potential to identif
such zones through casing. Ther¢'®
are many fields where older well
should be checked for uphole
potential using this new technolo-
gy prior to plugging and abandon
ment. 0

Thin bed effects have continuec
to offer challenges to log analysts
interpreting openhole wireline
logs. Many thinly bedded clastic
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Reserves growth with new technology.

ing of the resistivity of these thinly the field and extract an incremental
Qedded horizons once the well is amount of the remaining oil in place.
cased and the fluids have a chanc&his can be particularly important

to equilibrate back up against the since most oil fields are abandoned

with as much as 60 to 80% of the
original oil in place, still in the
ground.

This advanced technology ren-
ders the pipe “transparent” so oil
and gas producers can revisit exist-
ing wells and look for those unde-
tected reserves. The device elimi-
nates the need to drill expensive,
time-consuming new wells, and
encourages the production of new
supplies of oil that otherwise
would be considered uneconomical.

Who will benefitBoth majors
and independents will benefit from
the technology. The nearly 24,000
independents in the United States
drill 85% of the nation’s wells in
33 states, and account for 60% of
the natural gas and nearly 40% of
the oil produced in the U.S.
Though a conservative estimate,
implementation of the through cas-
ing resistivity logging tool has the
potential to recover 2-5% of the



350 billion barrels of oil discov-  enhance production from existing performed 16 field tests in the
ered, but unrecovered using pre- reservoirs. One such approach is Middle East using their new casing
sent technology. This should add to carefully evaluate fields for profile tool.

at least 7-17.5 billion barrels of oil infill drilling opportunities or SummaryParaMagnetic

to the reserves. Successful com- untapped zones hidden behind Ca?;'ogging, Inc. designed and built
mercialization of the tool will help ing. This technology lowers the two generations of experimental

in the addition of some 40 Tcf of risk while improving the recovery tools for measuring the resistivity
natural gas to the reserves out of rate of previously undetected oil of an underground formation

an estimated 400 Tcf of new naturand gas reserves. As a result, this[hrough a metal casing. PML con-
al gas reserves to be found in andtechnology could substantially
around existing fields in the Unitedncrease petroleum reserves.
States.

ducted engineering studies and
produced proof-of-concept appara-

Slowing Abandonment of tus. The second-generation appa-

What is the leading uséhe Fields: Innovations such as this  ratus was successfully tested in
leading use of the technology will can extend the life of mature well #2 at the MWX test site near
be in enhanced oil recovery (EORYields, thus reserves are added witRifle, Colorado. In 1993 Baker
projects such as in Phillips’ fields little environmental impact, Atlas conducted an extensive feasi-
in Alaska, secondary recovery decommissioning costs are bility study. Subsequently, Baker
fields in West Texas, and in steamdeferred, jobs are preserved, infraAtlas entered into a licensing
flooding projects in California. structure is retained, and the win- agreement with PML and began to
The primary providers of this ser- dow for newtechnology develop- develop commercial instrumenta-
vice will be logging companies  ment is extended. tion in cooperation with a consor-

such as Baker Atlas and
Schlumberger

tium of oil companies led by GRI.
In 1997, Baker Atlas purchased
ParaMagnetic Logging and its
intellectual property.

Cost Savings: Using this tech-
nology in conjunction with mea-
What are the economic benefits?surement while drilling, wells
If only a minimum of 7 billion bar- could be drilled and casing set
rels of oil are added to the without using open-hole logging A cased-hole formation resistivi-
reserves, this will generate an estitools, thereby minimizing the risk ty prototype logging tool has been
mated 19.0 and 27.0 billion dollarsof losing the wellbore. Lost-hole run successfully in numerous wells

in royalty and tax incomes. The costs are substantial as drilling in different environments around
addition of at least 40 Tcf of gas costs can vary from less than the world. Application of this new
reserves will also generate 17.0 $100,000 for shallow onshore measurement technology includes
and 23.0 billion dollars in royalty wells to more than $15,000,000 foreservoir monitoring in low-porosi-
and tax incomes, respectively. deep water Gulf of Mexico wells. ty or low-salinity formations, for-
The average U.S. costto drilla  mation evaluation when unstable
5000-ft oil well is $351,000. well conditions have prevented the
acquisition of openhole logs, and
hthe identification of bypassed
hydrocarbons.

Impacts-The commercialization
of this technology produces
numerous benefits for the industry: Additional Research: Baker has
scheduled testing of their researc
g{ool at a number of different loca-

ions including a number of wells  DOE Contact: Robert Lemmon,
q in Conoco’s California fields. National Petroleum Technology
Halliburton and Schlumberger Office, 918-699-2035, e-mail:
have each funded major through blemmon@npto.doe.gov
casing research. Schlumberger has

Additional Reserves: As a result
of the increasing costs of explorin
and drilling for new oil and gas
reserves, producers in the Unite
States are focusing their efforts on
improved recovery techniques to
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DOE-The University of Tulsa to Tackle Wax Accumulation in
Deepwater Pipeline

A new project between the
U.S. Department of Energy
(DOE), the University of Tulsa
(TU) and 14 private companies
will tackle the problem of wax
accumulation in deepwater
pipelines using one of the _
world’s most highly instrument
ed "flow loop" test facilities.

The DOE will provide $1.2
million in research funds from
its Fossil Energy petmleum Tulsa University’s million dollar flow loop to conduct paraffin deposi-
technology program. TU and itin tests with crude oil and natural gas mixtures for DOE and 20 oil
industry partners will add anotigad gas companies. (single phase loop shown here).
er $1.3 million for the 3-year Previous experiments using TU’s  remediating paraffin accumula-
project. flow loop testing facilities con- tion could save billions of dollars

Virtually all crude oils contain  firmed that a much broader collec-per year in maintenance and repair
long-chained molecules of wax in tion of experimental data, includ- costs, improving project econom-
proportions that can vary up to as ing other oil samples, is necessaryics of many marginal offshore Gulf
much as 60% of the crude oil's  to develop more accurate method®f Mexico fields to where they
weight. In refineries, the paraffin for predicting the complex could be produced. Taxes and roy-
wax can be separated and sold asprocesses of paraffin deposition. alties from the additional produc-
commercial product. Butin a Researchers will flow a variety tion could significantly increase
pipeline or a wellbore, especially of crude oils and oil/gas mixtures the $6 billion in annual federal rev-
where temperatures are cold suchthrough the test loop to improve enue derived from these operations.
as in the offshore waters of the  understanding of the physical |
Gulf of Mexico, the paraffin can  properties of paraffin and the
deposit along the inside walls of mechanisms that control its accu e E
the pipe, restricting its flow, mulation. Using data from these il
increasing the strain on pumping experiments, computer programs
equipment, or in the worst cases, developed in prior projects for pre
shutting off production or causing

or eliminate the need for costly
duplicate pipelines that are
required for round-trip “pig-
ging” operations—the sending
of a cylindrical “scraper”
through the pipeline to remove
paraffin from the pipeline walls.
Better computer models
. could also tell operators where
. to place safety valves to mini-
mize the chance of failures
because of paraffin fouling.
These an other improved
methods of preventing and

dicting paraffin buildup will be

a rupture in the pipe and accidentadnhanced and tested against actd%i’l't' phase flow loop.

release into the environment.

field data from operating pipelines. DOE Contact: Tom Reid,

Remediating pipeline blockages TU’s highly instrumented flow  National Petroleum Technology

in water depths of around 400

loop could also be used to test andDffice, 918-699-2044, e-mail:

meters can cost a million dollars ogualify subsea measurement sen- treid@npto.doe.gov

more per mile.
The new TU project will begin
by enhancing computer models

developed in prior DOE projects.
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sors that are being developed to ~ TU Contact: Dr. Michael Volk,
detect deposit thickness in flow  The University of Tulsa, 918-631-
lines and pipelines. Better models5127, e-mail:

and paraffin sensors could reduce michael-volk @utulsa.edu



och Focus

On November 30, 2000, the Assiniboine & Sioux Tribes

National Petroleum Technology = Mineral Resources Department, American Indian
Office (NPTO) showcased its GCRIL Energy Ltd., Kipp Catrroll, Heritage Month
Native American Program during and George Shur. The Fort Peck o s
closing ceremonies of the reservation is relatively unex- yqﬁ_ﬁ}; 2

Department of Energy’s (DOE) plored. However, it contains favol
American Indian Heritage Month. able structural and stratigraphic :

i
Sk
E

The DOE program identifies the trends. During the first year of the Yy
unique resources and experiencesproject, researchers will evaluate i % ;
of individual tribes and responds tdeast five geochemical exploration =

their needs. Research projects thanethods over selected small pro- re
address these needs by developinglucing fields, 3-D seismic anom-
and demonstrating technologies aralies, and photo-mapped surface
conducted in partnership with the lineament features that intersect resources in cooperation and col-
Tribes. Excerpts of three projects aeromagnetic anomalies. In the laboration on a specific project.
showcased during the final pro-  second year, one or two of the mosthrough sharing, we all reach our
gram follow: efficient exploration techniques  goals and we all win.”

will be applied to as many 3-D Enhanced oil recovery with
seismic and remote-sensing anoMygwnhole vibration stimulation,

alies as possible across the northemsage County, Oklahoma
portion of the Reservation. Those A partnership was formed

Lawrence M. Monson is a . .
) ) areas that look promising will be .
geologist for the Minerals Resource ;. qidates for rgore inte%se explo between DOE, Oil & Gas

Office, Assiniboine & Sioux “Consultants International, The

. _ ration. . .
Tribes, Fort Peck Reservation, Osage Tribal Council, Grand
Montana. Resources, Inc. and Phillips
According to Mr. Monson, “In Petroleum (?OmPa”V to f[est a
working with the tribes over the Rosemary Wood has been an downhole vibration tool in a newly

years, my greatest challenge has Osage Tribal Council Member  drilled well as a method of stimu-
been acquiring data and informa- since 1994. She is active in the latlng oil PrO(EIUCtIOﬂ on the Osage
tion. The DOE_Sponsored project Environmental Natural Resources Reservation in Qk|ah0ma. The _
has allowed me to accumulate ~ Committee, the Health Committee, Osage Reservation is a mature oil
additional data needed to completeand the Finance Committee. producing region. Fields are under

the research goals for the project.”  When asked about the Osage ‘aterflood, but yield marginal pro-
Assessment of hydrocarbon  Tribe’s relationship with DOE, Ms. dulct|on, é;eneragyhless th"’t‘)n tte”t.b?r'
seepage on lands belonging to For¥vood responded by saying, “We re? per 31y, ?n ?)\'/F &Slé stantia
Peck Tribes: Soil geochemistry ~ have been able to establish rela- W& ﬁ’tro tucl '(t’n' t'l I asd e
application on aeromagnetic, tionships that result in shared goal&onsultants Interational and their
Landsat lineament, and 3-D seis- BY pulling in other partners, such research partners will test the
mic anomalies on the Fort Peck  as the Bureau of Indian Affairs and!MPact of downhole vibration stim-
Reservation, Montana the United States Geological ulation on production rates in

- Survey, we are able to share
DOE teamed with Fort Peck cont'd on page 6
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Osage Reservation oil fields using
a proprietary vibration core analy-
sis system to calibrate the tool.
Industry experience has shown thag =
the technique works best in shallovs ‘
reservoirs with high water content | -
and medium-to low-viscosity oil. -
Osage County has a number fields "5'
with these criteria.

- ‘_.

David A. Lopezis a Sr.
Research Geologist with the
Montana Bureau of Mines and
Geology and specializes in regionalpanelists (from left to right) Lawrence Monson, David Lopez, Rosemary Wood, Chief Dee Ketchum, and

and detailed ge0|ogica| mapping’ NPTO moderator Rhonda Linsdey.
structural, tectonic, and stratigraph-
ic research in south central exploration prospects in the upper the groups into consideration. One
Montana. Kootenai Formation (Lower size does not fit all Native

When asked about the issue ofCretaceous) and stimulate explo- American tribes.
trust when working in partnership ration on the Cheyenne Indian - The tribes are concerned with
with others, Mr. Lopez commentedReservation in south central making informed decisions rather

“There is always an issue of trust. Montana. Although the Greybull  than having decisions dictated to
Our partnership is a 3-way one. Sandstone produces oil and gas atthem.

When working with the federal ~ the Mosser Dome field near - Apersonal relationship
government, there are issues re|atB'|!['rt])gS’ Mor:t%?ah p(rjoductﬂon has petween the tribal members and the
ed to treaties, and with the state MOt b€eN established on he government offices that try to work

there are other types of conflicts. Northern Cheyenne Reservation. - i them is useful. This over-

We have established personal rela>eologic relationships and trends o, o gistrust and allows for clear-
tionships with the tribes, so trust indicate oil and gas accumulations .. ., munication and trust to

was established before this projectShould be present on the reserva- o, 0|6,

began. It was easy to convince tion. This project identified at least
them to go ahead with the researchour major valley systems with
The personal one-to-one relation- hydrocarbon potential. Drilling
ship is necessary in a partnership gifospects were presented to indus
this type. The tribes must feel as ifry in @ workshop and field trip

- Scientific data is something
that is expensive for the tribes to
obtain and sometimes they do not
have the necessary expertise to
acquire it. The DOE program has

we want to work with them.” conducted in the fall 2000. offered some very tangible benefits
Valley-Fill Sandstone in the to the minerals management teams
Kootenai Formation on the for several tribes.

Northern Cheyenne Indian DOE should pay attention to the DOE Contact: Rhonda Lindsey.

Reservation individual needs of tribes and ’

. ... National Petroleum Technology
DOE formed a partnership withStructure their approach to SOI'C'ta'Oﬁice, 918-699-2037, e-mail:

the Montana Bureau of Mines and Fions and other targeted programs i, qsey@npto.doe.gov
Geology to evaluate oil and gas N a way that takes the specifics of

6 www.npto.doe.gov/native/index.html



Who’s Who

Meet Rita Bajura-Director, National Energy Technology
Laboratory

and operated by the U.S. ties are conducted both onsite and
Department of Energy. In through partnerships and contrac-
December 1999, Secretary of tual arrangements with industry,
Energy Bill Richardson designateduniversities, and other research
NETL as the Department of organizations. The nearly 700 pro-
Energy’s 15th national laboratory. jects in NETL's portfolio are con-
As director, Ms. Bajura overseesducted at facilities in all 50 states
the implementation of major sci- and in several foreign countries.
ence and technology development Ms. Bajura has been director
programs in fossil energy and since 1996, and has been with the
environmental technologies. ThesBOE since 1980. She has a mas-
include:petroleum and natural gaster’s degree in engineering from
exploration, production, and pro- West Virginia University and a
cessing;advanced power generatidmachelor’'s degree in chemistry
technologies fueled by coal, natur-from Mercyhurst College in Erie,
. . . al gas, and biomass;environmentaPennsylvania. In 1997, the
Rita Bajura, [I)lrector of the  control technologies for the exist- Governor of West Virginia
Tecrl?lr?éll(c))g?/ Ea%%rﬁa{ory ing fleet of fossil steam plants; appointed her to the State’s .
ultra-clean fuels for the transporta-Science and Technology Council.

Rita A. Bajura is director of the tion sector; and environmental In 2000, she was inducted into the
National Energy Technology technologies to clean up DOE’'s  Academy of Distinguished Alumni
Laboratory (NETL), a multi-pur- former nuclear production sites. of Mechanical Engineering and
pose laboratory located in About 550 federal and 500 con- Mechanics at West Virginia

Morgantown, West Virginia, and tractor employees work at NETL. University.
Pittsburgh, Pennsylvania, owned Research and development activi-

DOE’s Tulsa Office Becomes Part of National Energy
Technology Laboratory

On November 1, 2000, the that benefits the Nation’s domesticThe organization of NETL
National Petroleum Technology  producers. The coordination includes a new Strategic Center for
Office became an arm of the between the petroleum technologyNatural Gas and now the National
Department of Energy’s newest program and the laboratory struc- Petroleum Technology Office.
national laboratory, thelational ture strengthens collaboration thatNPTO’s 26-person staff will
Energy Technology Laboratory. leads to better technology remain in Tulsa and will continue
The move to bring NPTO into the exchanges between the oil explo- to coordinate the DOE’s oll
laboratory complex was a strategiadation and production efforts of thetechnology program.
one and elevates the DOE's petro-Tulsa office with the natural gas DOE Contact: Herbert A.

leum research program to nationalresearchers at NETL. Tiedemann, National Petroleum
laboratory status. NETL is the Nation’s 15th Technology Office, 918-699-2017,
The action streamlines the national laboratory and DOE'’s e-mail: htiedema@npto.doe.gov

process of technology developmergrimary fossil fuel research center.
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Meet Our Tech Experts...Ifyou are interested in meeting NPTO' technical staff, you can do so
by stopping by the booth at any of the following meetings or go to the NPTO website at www.npto.doe.gov:

March

SPE, Society of Petroleum Engineers Production
and Operations Symposium, March 24-27, 2001 in
Oklahoma City, OK. Contact:

Helen Bresson, 918/699-2014.

April

SPE, Society of Petroleum Engineers 2001
Hydrocarbon Economics and Evaluation Symposium,
April 2-3, 2001 in Dallas, TX. Contact:

Helen Bresson, 918/699-2014.

SPE, Offshore Technology Conference 2001: One
World, One Event, Society of Petroleum Engineers,
April 30-May 3, 2001, Astrodome, Houston, TX.
Contact: Helen Bresson, 918-699-2014.

fﬂj‘fﬂ'@rrh Transfer

May

Marginal Well Commission Trade Fair, May 12,
2001, Tulsa Expo, Tulsa, OK. Contact: Helen
Bresson, 918-699-2014.

June

AAPG, American Association of Petroleum
Geologists Annual Meeting 2001: An Energy
Odyssey, NPTO Booth No. 5600, June 3-6, 2001,
Denver, CO. Contact: Helen Bresson, 918-699-2014.

Sites To See...

National Energy Technology Laboratory,
www.netl.doe.gov

The University of Tulsa, Paraffin Deposition Research,
www.tuwax.utulsa.edu

The University of Tulsa, Fluid Flow Projects,

www. tuffp.utulsa.edu



